The number of Martian impact basins, once thought deficient owing to a low number of impactors, has been significantly increased through the identification of structural imprints that remain even after nearly complete erasure of basin massifs. Five ancient multiringed impact basins were selected for detailed study and exhibit a systematic pattern of rejuvenation of the multiring plan through endogenic modification. Concentric zones of unstable terrain are believed to reflect deep-seated, impact-related fractures that have localized regional igneous processes in a manner analogous with the basin-controlled distribution of basalts on the moon. Most Martian outflow channels were found to originate along the unstable ring zones.
INTRODUCTION
The record of impact basins on Mars has generally been regarded as notably deficient relative to Mercury and the moon [Wilhelms, 1973; Mutch et al., 1976; Malin, 1976; Wood and Head, 1976] . Wood and Head[ 1976] suggested that this relative deficiency indicates a fundamental difference in the production rate of impact basins, whereas Malin [ 1976] offers an additional process of planetary resurfacing thereby removing the early episodic/cataclysmic record. Schultz and Glicken [1979] and Schultz and Schultz [ 1980] In summary, Ladon Basin has retained segments of its original morphology and relief but is most readily identified by modifying processes which differ for each ring zone. The occurrence of channel source regions, chaotic terrains, and floorfractured craters along the second and third rings suggest that endogenic processes are operative in a manner similar to lunar mare-filled basins. The increased frequency of valley networks, channel plan, and development of Eos Chasma beyond the third ring may be related to the ejecta facies of Ladon.
Aram Chaos. Aram Chaos (Figure 3 ) was first recognizable in Mariner 6 images as a circular region of fracturing breached by channels (e.g., see Schultz and lngerson, 1973 Erosion clearly has removed most of the original impact crater structure. In doing so, however, it has added a valuable third dimension, i.e., vertical structure. With certainty we can say that the outer limit of erosion is controlled by a relatively well defined zone marking this limit of impact-induced disruption. Beyond this limit, however, concentric zones of weakness are revealed by grabens, scarps, and plateaus. The central core appears to be an erosionally resistant zone that is consistent with the central uplift of competent basement material. With less certainty, we can reconstruct how these two features (outer scarp and central core) would overlay on less eroded examples. This example is discussed in detail in the following section, but clues from the half-eroded structure 700 km to the east already indicate that much of the relief shown for these two examples reflects an inversion of topography.
DISCUSSION
The five preceding examples all have a common pattern of concentric modified and unmodified terrains that reflect regions of basin-controlled stability and instability, respectively. In this section, we first compare such zones and othercommon features in order to recognize processes that destroy and reactivate old basin structure. We next identify other major impact basins on Mars that have been previously unrecognized and discuss their role in controlling regional geologic processes, such as the distribution of narrow valley networks and the source regions of outflow channels. Finally we combine these results and infer the structure of multiring impact basins from a perspective unique [Schultz, 1976 [Schultz, , 1979 .
The extensive network of narrow valleys within the next stable zone (oe) leads to the interpretation that this region is easily eroded and highly permeable--a condition easily understood for highly fractured basement material overlain by basin ejecta. The overlay of ejecta of this zone is consistent with interpretations of the domical terrain between the Rook and Cordillera rings of Orientale as ejecta deposits [Head, 1974] The Chryse basin, therefore, appears to exhibit a subtle but significant control of regional geologic processes that can provide a framework for understanding the origin and distribution of the enigmatic chaotic terrains and outflow channels. Where the weakness zones concentric to Chryse intersect the zones of weakness associated with Valles Marineris and other basins, canyons and chaotic terrains develop. The Chryse-centered pattern of unstable and stable zones and the localization of instability along intersecting basins is directly analogous, albeit at a much broader scale, to the concentric zones and floorfractured craters around smaller reactivated basins. The formation of Chryse, the period of resurfacing, the epoch of plains-producing volcanism (Chryse Planitia and Lunae Planum), and, finally, the stage of reactivation associated with Tharsis all underscore the basin evolution, as depicted in Figure  15 , and its lasting influence on regional geologic history.
SUMMARY AND IMPLICATIONS
The occurrence and style of modification of impact basins reveals several important aspects of Martian geologic history.
1. Mars has not had a deficit of large impacting bodies but was subjected to an early period of resurfacing, which buried and obscured much of the basin record.
2. Multiring fracture zones of basins extend deep within the crust. Although planation may remove topographic expression of the multiring plan, volcanism/tectonism, differential erosion, and passive sapping localized along these deep-seated fractures can reexpose the basin outline.
3. Ancient impact basins establish a subtle but highly significant control of various geologic processes including the development of chaotic terrains and source regions of numerous major outflow channels. The structure and topography of impact basins provide natural sites for episodic formation, collection, and release of melted water/ice. 4. The regions of most extensive erosion around ancient basins occur in the ejecta deposits, perhaps indicating a high water/ice content due to higher permeability or processes associated with ejecta emplacement.
5. Heavily furrowed massifs that are remnants of very old basins indicate an early period of much more extensive erosion. However, the localized occurrence of valley networks within a given basin supports their development by sapping processes as proposed by Schultz [1978] and Pieri [1980] . Heavily furrowed massifs represent an alternative explanation for certain volcano-like structures [Scott and Tanaka, 1981] .
6. The resurrection and destruction of old basins reveal an important third dimension (depth) for understanding the formation of multiring patterns and for providing constraints for meaningful interpretations.
The Chryse Basin exhibits annular zones of stable and unstable terrains that are analogous to the style of reactivation around smaller basins but at a much grander scale. The interplay between the ringed fracture zones around Chryse and a later stage of volcanism/tectonism radial to Tharsis contributed to the formation of major regional processes, including the formation of chaotic terrains and major outflow channels.
